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��~snK^tR\F-G�N�LcUlY�TXUlYdUSG�R�Y�R ° IKLc}�^dR7hA{�N�Y([\^dUe}�NxN\P-F�R\^d^dR�JVID^3JKN�� ������������������� {-^�N7i*^�N�YdR\}-RxYdUlN_L,bK^�N[�IKF�nKF�Rg[�IXF�[qn�b-UlY�[�N\F�[_UeRQUSF�[\IKF�k�N�YdR�JXRQRgY"nKLON_^�i*US^tLcNgN\FÄN_PãIDPlIX^¡L`N�JXUSR\F�ID{±TVUlY�[�I�Y�ID{ãY�I-Y�IK{
UeF�JXU�iVN�YdG�IOhãR�k�^"nKG�R�JKI¡JKN±PSRx[�IKPW[\«-RxJKNxk�PWIX^�N�Y	|�nDN Y�NxN_F�[�IDFKG�^tR\}-RxN7F¡PSR�«�R\}�USG�R�[\UWuXF$[\IKF-G�UjiAnKR�R�PeR
JKN�G��eR È�´�IXF�UWN�� Ý - p�¢���n�´�bKn�N�JKNsY�N7^	nKF!IDPeIK^$��L`N�JXUSR\F�I �X¥rÌXuKPlI$y>^�IXn�YdG�{)bK^�IX}�R\}-PlN\L`N7F�G�N_{)N�YdG�R\^d�eR
N\F`[\IKF�JXUW[\UWIXF�N�Y�JKN�^�N�Ydb�IDF�JXN\^7p�ErY�JXUlk��l[\USPe{KN\FcGCI-JKI�[\R�Y(IX{�N_F�[\IKFKG�^dR\^³n�F`N\oWN7L,b-PlI�L`N\oWIX^�JKN�^dR\^�N\��R
JKN\PXPlN\FDiAn�R\oWN	F-R\G�n�^dR\PKJKN	PWI�Y�IDPlIX^�N�Yqp ° IKF�Y�UlJKN\^�N7L`I�Y�Y"n�Y�b-^dUeF�[_Ueb-R\PlN�Y�[\R\^dR�[\G�N7^d�WYdG�Ul[_R�Y7p



Ì?UXPlI�Y�Y�N\^�N�Y�«KnKLcR\F�I�Y�Y�IKF-{Vb�IX^�n�F-R	b�R\^dG�N_{VLcw�Y�}-UlN\Fc«Kw\}�USPlN�Y�b�R\^dRrJKN_G�N�[_G�R\^�PlI�Y�IKPWIK^�N�YÎh�{
b�IK^�IXG�^dR\{XLOI-JKN�YdG�R7L`N\FKG�N±[�IKLsb�N7G�N\FKG�N�Y�b-R\^tR�JXUlY([\^dUeLcUeFKR\^dPlI-Y�Ý � {KR\bKG�USG�nDJKN�Y�USF�J?n�JXR\}�PWN\L`N\F�G�N²KG�UePlN�Y
b�R\^dR,PSROYtn�b�N\^"TVUST�N\F�[\USROJKNcFDnDN�YdG�^dRON�Ydb�N�[\UlN_{�Y�IKFQ}-R�YdG�R7F�G�NcL,N_F�I�Y�J?nD[_«�I-Yã[qn�R\F�JKIQY�NcG�^tR\G�R`JKN
JKN�Y�[_^tUS}�US^tPWI�Y7p ��PWIK^�N�Ysh!PWN\FDi�nKR\olN�F�I�[_R�YdR\F�}�UWN\F�o�n�F-GCI-Yd{r|�n�US�Aw$b�IK^�|�nDNmN_P	G�^dR\G�R\L,UWN\F-GCI�JKN�PeR
UeF�k"IK^dLcR�[\UluXF�IKPWk�R\G�UjTXR±h]PSRãJKN_P�PWN\FDi�nKR�oWNxN_F�G�^dR\F$N_F$[�IXLcb�N7G�UW[\UWuKF¡b�IX^�n�F-R�L,�SF�UeLcR�b�R\^dG�N N\F`nKF�R
L,UWYdL,Rc^�N7i*UluDFgJVN_P�[�uD^�G�N7�*â ��{�IQ|�n�US��w�Y R\P�LON_F�I-Yxb�ID^�|�nDN`N_P�«�N_L,UWY�k�N_^tUWI![�N\^�N7}�^dR\P�JKN_^�N\[_«�IQN�YdG�w
L,w�Y�UeLcb�PSUl[_R�JKIMN\FMPeRQb�N\^�[�N_b�[_UluXFÄJKNaPlI-Y�IKPlID^�N�Ydâ�Ý�|An�NQN\P «�N\LcUlY(k�N\^dUWI�Ue�*|An�UWN\^�JKIMJKIKF�JKNQY�N
N\F�[qnDN_F�G�^dR\F,PSR�Y�w\^�N\R�Y�JKN�à3^dI�[\R.h�JKN�ÍgN\^dF�UW[��VN�p â©â

° IDFKG�^tR\^dUSR\LON_FKG�N�R�PeR���}�N_PePWRmY�UWYdG�N\LcR\G�Ul[_UlJXR�J®JKN�P	Pl´q��UW[�I�JKN�PlI�Y`[�IKPWIK^�N�Y��aâ � {rN_PrPW´7�VUW[AI
IKPlk�R\G�UjT�IaN�YµUeLcb�^�N\[\UWY�IK{�UeF�N�YdG�R7}�PWN¡¶©N_P)LcUlYdL`ImJKN�Y([\^dUeb-GCIX^�bDnDN�JKN�G�N7F�N_^	TVR\^dUWI�Y�^�N�k�N\^dN\F-GCN�Y±h`RxnKF
L,UWYdLOI®N�YdG��eLsn�PWI®N�YdG�R\^�R�Y�I-[\UeR�JKI-Y�TXR\^tUWI�YcJKN�Y�[_^dUeb�G�IX^�N\Y�·]hmL,R\^�[\R�JXI b�IK^�FKnKL`N\^tI-Y�I�Yck�^dR�[_R�Y�I�Y
[�IXi*F-UeG�UjTKI�Y	¶©N_P � �Wß �m� �x� ���)���tÞ��(� �A�����"�	�����(� �A{�N�|AnKUjTXR�PlN_F�G�N	N_FON_P�IDPlk�R\G�I,JXN	PSR	b�R\PSR\}�^dRrN_F,PSR	bKnKFKG�RrJKNPeR`PlN_FKiAnKR�·7p>E	P�UlJXUlIDL,R`«DnVh*YdLcR\F�YdUSR\F�IgJKNPlI-Y�k�P�n�UWJKI�Y�N�YdG�w`U�iAn�R�PeL`N\F�G�NPePWN\F�IgJKNcPSR7iAn�F-R�Y`¶Wb�ID^
N\olN_L,b-PlID{VPSR	b�´_^�JXUWJXRrJKN±IKPlID^�N�Y�N�Y�JK´_}�UePSLON7F-G�N	PWN7�VUW[\R\PSUe��RAJXR�·�hxN�Y�R�Y�UeL`´\G�^dUl[�I��*YdUVF�IKL�}-^dR\^�n�F`IKPWIX^
N�Y�nKF`N\olN_^�[\Ul[_UlIcJXUlk��l[�UePS{�NqT�I�[_R\^tPWI�L`N\F-G�R\PeL`N\FKG�Nb�R\^"G�UlN\F�JVIcJKN±Y"n�F�IKLc}K^�NrN�Y�nKF�R	G�R\^�N_R	UeLcb�I-YdUe}-PlN
b�R\^dRrPSRrLcR7h�ID^d�eR�JKN±F�I�Y(IKG�^tI-Y±¶©[\IKFKG�^dR\^dUeR\L`N\FKG�N±R±PlI�Y�[�IKPlID^�N�Y�·7p*E	PKPW´7�VUW[�I`Y�N�[_R\^dR�[\G�N\^dUS��R±G�R\L,}-Ul´\F
b�IK^cnKF�RfR�[7n�YdR�JXRmTXR\^tUSR�[�UluKF�UeF-G�N\^dUeF�JXUjTVUWJ?n�R\Pz�	PeRfT�N\^d}-R\PeUW��R�[_UluKFMJKNfPeR!Nq�Vb�N_^tUWN\F�[\UeRaIKPlk�R\G�USTVR!NAY
i?N_F�N_^tR\PSLON_FKG�N�JKN\oeR�JXR R\P�R\��R\^rJKN PeR�N7�Vb�N\^dUlN_F�[_UeRãJKN�[_RqJXRµn�F�IK{�G�R\L�}�UW´\F�R�|�n��)[�IDF�G�^dR\^tUSR\LON_F�G�N R\P
R\b�^�N\F�JXUe��R\oWNxJKNµPlI�Y[�IKPWIX^�N�Y7pX~,NxN_PePlI^�N�Y"nKPeG�Rx|�nDNµPeRxJKN_F�IKLcUeF-R�[\UWuXF$JKN±PlI-Y	IKPWIX^�N�Y�}-R\olIcnKF�RxYdIDPeR
N\G�Ul|�n�N\G�R�N�Y�[\R�Y(U�YdUlN_L,b-^�N±UeLcb�I�Y�Ue}�PWNA� �AN\P�NqnViVN_F�IKP�N�Y�[\R\PWUlk�Ul[\R�JKI`[�IKL`I`N\P�IDPlIK^�JKN\P�[_PeR7T�Icb�IK^�nKF�R
b�R\^dG�NxJXN�PWI�Y	Y"nKolN_G�I�Y	k�^dR\F�[\N�Y(N�Yd{�[�IXL`I`N\P�IDPlID^ �AJKN\P�JKN\F�G�UWYdG�R���b�IX^	IXG�^dR�b�R\^"G�NxJXNxN\PSPlI-Yd{�JKN_}�UlJKIcR
Y"n!N\Lcb�PlN�I![\IDL,IaJKN�YdUSF�k�N�[\G�R\FKG�NcJKN7F�G�R\PS{ÎIm[�IXLOI�nKF!IKPWIK^�b�UW[\R\FKG�N�Ia|�n��SL,UW[�Ifb�IX^�PlI-YxY"nKolN_G�I�Y
|An�N�F�I�PlI�bDnDN�JKN\FmUWJKN\F�G�UWk�UW[\R\^7p�E	FmR7n�Y�N_F�[\USR�JKN�F�ID^tLsR][qn�PSG�n�^dR�P>ImY�N_L,w\F-G�Ul[\R�N�YdG�R�Y±^�N�YdbDnDN�YdG�R�Y
Y�IKF UjiAn�R�PeL`N\F-G�N�TVw\PSUlJXR�Y � â � p��xJKN\Lcw�Yd{¡PWR�Y�[_R\G�N7iVIK^d�eRAY�IKPWk�R\G�U�T�R�Y®bDnDN�JKN\F¤Y�N\^®^�N\PSR\G�UeTXR\LON_F�G�N
b�^�N�[_UlYdR�Yb�R\^dR�nKF�UeF�JXUjTKUlJ?n�I¡b�N\^�I�b�N_^�JXN\^±Y"n¡b�N_^tG�USF�N7F�[7UeRxR F�UST�N_P¬[�IKPWN�[\G�U�T�IKâ #�{¬N_F�G�^�NxIDG�^dR�Yr[�I�YdR�Y
b�IK^�|�nDN�JKN7b�N_F�JKN7FgN�Y�G�^�N�[7«�R\L`N7F�G�N`JKNOn�Fg[�IXF�G�N7�VG�IKâ %�R\b�^�IKb-UeR�JKIab�R\^dRcnKFgY"nKolN\G�I YdUeFDiAn�PSR\^0p�E	F
JKN�k�USF�USG�UjTVR\{)N\P³PlN\FDiAn�R\oWNxF-R\G�n�^dR\P)JKN PlI-YrIDPlIK^�N�YrN�Y	«�IKPe�WYdG�Ul[�IK{�Lcw�YrN7L`I�[_UlIXF�R\P�¶SnKFmN�YdG��SL�nKPlI�N7TKI�[\R
N�YdG�I�I�R�|�n�N\PePWIK{±b�ID^¡N\olN_L�b�PWI®nKF�R�[�IKFKG�N�[\USL,UWN\FKG�I�N(�V«KnKL,R�JKI�JKNfPeRmL`N\L`IX^dUeR!N_b�UlY(u�JXUl[_R�·¡I
b�^�IXG�IXG��eb-Ul[�Iá¶Sn�F!N�YdG��eLsnKPlI�G�UWN\F�Nãn�F���R\US^�NsJKN�k�R\LcUePWUeR���[�IDF!N�YdG�ImI�R�|�n�N\PePWI*·�|?n�N�R\F�R\PW�eG�UW[�IQ¶©N�YdG�N
N�YdG��SL�nKPlI�G�UWN\F�NaG�R\PxIM[qn�R\Px[�R\^tR�[_G�N\^d�lY�G�Ul[\R�·dâ -z{�PlIM[7nKR\P�N�Y�YdUSi*F�UWk�Ul[_R\G�UST�IMJKNaPWR!R_nDY�N_F�[_UeRgJKNfnKF
^�N�k�N_^�N7F-G�Nx[\IDL�²KF)pAyÎID^�²�PSG�UeL`IK{�[�IXF�[\P�nVh*N\F¡~cR\F�U � PWN�~snV}�IDUlY�h ° R\G�«�N_^dUeF�N ��IXnK}KhA{�PeRxID}�oWN\G�UjTXUlJXR�J
JKN\P�IDPlID^��_F�Ic«-RxYdUlJKI`[�IXF�YdG�^"nKUlJXR\{�b�IX^�PlIcL`N7F�I�Y�N_F`FXnDN�YdG�^dRx[7nKPeG�nK^tR\{-b�ID^�PeR�F�N7iVI�[_UeR�[_UluKF¡JKNnKF
Y�N\F-G�UlJKI¡[\IDL�b�R\^dG�UWJKI`N\F¡PSR�UeF-G�N7^tR�[�[\UWuKF`TKN\^�}-R\P��Aâ � pX~ONµR0«-��|�nDN N\P�PWN\FDi�nKR�oWN�F-R\G�n�^dR\P�JKNµPlI-Y	IKPWIK^�N�Y
Y�N�N\F�[qnDN_F�G�^dN �AJKN�Y�[\R\PSUlk"Ul[_R�JKIgb�IK^�b�N\^"L,USG�Ue^��jN\P�R�[�[�N�Y�I��3R�PWR�Y�^�N\b-^�N�Y�N_F�G�R�[\UWIKF�N�Y,IDPlk�R\G�U�TVR�Y���{	N_F
[�IKFKG�^dR�YdG�Nc[�IXFaPeRs«�Ueb�uKG�N�YdUlY JKNcPeRcR�JKN�[7nKR�[\UWuKFQJKNcPeR�Y�b-R\PeR\}-^tR�YµR,PSR�Y ��[�I�YdRAY±TKUlY�n�R\PWN�Y�� � �"p�EFvN_P
IKPlk�R\G�IK{rN_P	b�I-YdG�nKPeR�JKI�JKN_P	R\oSnDYdG�Ná¶ �3�S���)ßz��� ·`JKN�PeR�Yb�R\PWR\}�^dR�YcR�PWR�Y`[�I-YdR�Y¡Y�N�^�NqT�N\PSR!N\^d^�uKF�N\I�NUeF�J?n�[\G�ID^�JVN ��R\G�R\olI-Y�N7b�UWYdG�N\L`IKPWuXi*Ul[_R\LON7F-G�N�b�N_PeU�i�^�I-Y�I�Y�� � Ý�p

E±YdG�I`«-Rã[�IXF�J?nD[_UlJKI�Rã[_UlN_^tG�I�YUeFDT�N�Y�G�Uji*R�JKIK^�N�YRã[_R\PeUWk�Ul[�R\^rN_P)IKPlk�R\G�I�JKNxY�N_F�G�UlJXI ��L�n�JKI)�A{
n�Fab�IK[�I�b�^dN�[\USb�USG�R�JXR\LON_FKG�N�}�R\oWImLcU>IKb-UeF-UeuKF)p-E	Fm^�N\R7PeUWJXR�JX{>R7nKF�|?n�N,N_P>PWN\FDi�nKR�oWN,JKNsPlI-YxIDPlIX^�N�Y
^�N�Y"nKPeG�N�R\b�^�IX�XUeLcR\G�UjT�I®Y"n�N\PWN$Y(N\^�^dUl[�Iáh�«�R�YdG�R�N7�*nK}�N\^"R\F�G�N � â�p�Ð�nD[_«�R�Y�b-R\PeR\}-^tR�Y�¶©Y"n�YdG�R\F�G�U�T�I�YcI
N\b��SG�N\G�I�Y�·�Y�IXFaLON_G�R�k�uX^dUl[_R�Yd{�b�N_^�LcUeG�UWN\F�JKIfR�Yd��N�YdG�^"nD[_G�n�^dR\^xb-R\^�[\UeR\PSLON_F�G�NsPeR`N7�Vb�N\^dUlN7F�[\USROIDPlk�R\G�U�TVR
N\F�PlI-Y	G�´7^dLcUeF�I�Y±JKN�IXG�^dR,¶STVUWYdUluDF¡h�G�R�[\G�IK{)N�Y(N\F�[\USR\PeL`N\FKG�N(· � � pXyÎIX^F�R\G�nK^tR\PWN\��RxLsn�PSG�UlY�N_F�Y�ID^tUSR\P � ��{)N_P
Y�N\F-G�UlJKIQJKN\P�IDPlk�R\G�IaPlIQN�Y G�R\Lc}�UW´\FQLcR�YdUjTVR\L`N\F-G�NcR,F-UjT�N_P�PW´7�VUW[�I�p�y�IK^ãN_olN_L,b-PlIK{�PWI�Y�IKPWIK^�N�Y�JKN_P
TVUeF�IgY�IDF�{3N_FgPWIQN�Y�N_F�[\USR\Pe{�T�N\^d}�R\PSUe��R�JKI�Y�N_Fg^�N�k"N\^�N\F�[\UjR`R¡IK}-olN_G�I�Y�Iab-^�I-J?nD[_GCI-Y�|�nDNG�UlN\F�N\F®N\P
[�IKPWIK^�JKN\PXTVUSF�I�pA�xYd�S{Xn�FcTVUSF�Ic}-PeR\F�[�IcR\^dG�Ulk�UW[\USR\PeL`N\F�G�N±G�N7��UWJKI`JKN±^�IKolIc[�IXFcnKF¡[�IDPlID^tR7F�G�N±USF�I�JKIX^�I
N�Y�JKN�Y�[\^dUSG�I,IDPlk�R\G�U�TVR\L`N\F�G�N±[�IXL`I�nKF�TXUeF�I]G�UeF�G�Isb�IK^�PeRLON�JXUeR�[\UWuKF`JKN	PSRrN7TKI�[\R�[_UluDFOJKN	ID}�oWN\G�I�Y�I
b�^�I�J?n�[\G�I�Y�JKN	[�IDPlIX^�^tIDolI'� # pAErYdG�R±JVN_b�N7F�JKN_F�[\USRrN\F-G�^�N±N\PVIDPlk�R\G�I]h�PeR�TVUWYdUluDFO[qn�R\F�JKI�Y�NF�IKL�}-^dR�n�F
N�YdG��SL�nKPlI`IDPlk�R\G�U�T�Ic«�R�YdUWJKI`[\IKF�k�Ue^dLcR�JXR	b�ID^�PeR�Y�UeLcw7iVN\F�N�Y�[�N\^�N7}-^tR\PWN�Y±¶WG�N�[\F�IDPlI�i��SR � E�y�·�|An�N±«�R\F
bKn�N�YdG�IaN\FQN7TVUWJKN\F�[\UeR\{�N\FQN\P�LcUlYdL`ImUSF�YdG�R\F-G�N,JKNcN�Y(Ncb�^�I�[\N�Y�IK{�PeR�R�[_G�UjTKR�[\UWuKFQJKN�nKF�R�b-R\^dG�N,JKN_P



[�uK^dG�N7�£TXUlY"nKR\P¡b-^tUSL,R\^dUWI)� % psy³ID^�Y"nDY¯R\G�^tUS}KnKGCI-Y L�nKPeG�UWY�N\F�Y�IK^dUeR\PWN�Y h£YdUeF�N�YdG�´�YdUl[�I�Yd{¡N_P$N�Ydb�R�[_UlI
Y�N\Lcw\F�G�UW[�I`JKN±PlI-Y�IKPlID^�N�Y�I�k�^�N\[�N�N\F-GCIDF�[�N�Y�N_F¡N\P�[\R\Lcb�I`JKN±PeR�N7TKI�[\R�[_UluDFcn�F-Rrb-^�N�[\UWYdUluDF¡|?nDN±F�I
b�I�Y(N�NApAErYdG�IsPlIc[�IXF�YdG�R\G�R ° R�Y(YdUe^�N\^�[7nKR\F�JXI`Y�N\�-R\PeR±PeR$�AN\PeR�Y�G�Ul[\UWJXR�J,JKN�[_R7nD[_«�I'�ãJKN±PlI-Y�IDPlIK^�N�Y�|�nDN_{
JXUl[�N_{)b�I-Y�N�N_F�nKF�R�PlI-[\R\PeUS��R�[_UluKF�i?N_F�N_^tR\PSLON_F�G�N TXR7i�RAp!ÌXN�JXUWY�[\UWN\^dF�N�}-UlN_F!N�YdG�R TVR7iAn�N�JXR�JX{�R\��R�JKN_{
��N_F®PeR$JXUWk�UW[\nKPeG�R�J |?nDN�N_F�[7n�N\F-G�^dR$N\P�PWN\FKiAnKR\olN�b�R\^dR\{�L`N¡R\G�^�NqT�I R$JKN\[\US^d{3«�IDPePSR\^,N�YdG�N�JKIDL,UjF-UlI
UeLcb�^dUeLcUl´_F�JXIKPlN Y"n¡k�n�N\^d��RAp*È�RxPlN_FKiAn�RxY�NµT�NµPlR�LcR7h�ID^d�eRãJKNµPeRAY�T�N�[�N�Y±k�ID^t��R�JXR\{�R�PePW��JKIDF�JKN�}DnDY([\R
JKN�YdU�i�F-R\^�[\UlN_^dG�R�Y�[7nKR\PWUlJXR�JKN�Y�IKPlk�R\G�USTVR�Yd{¡RÄJDR\^ n�F ^�I-JKN�I n�G�USPeUe��R\F�JKI ��b-R\PeR\}-^tR�Y�JKNÄ[�I-YdR�Y��
IK}�G�N\F-UlJXR�Y�JKNÄIDG�^tI�Y�JXR\G�I�Y�JKNÄPSRÄUSFKG�n�UW[\UluDFÀY�N\F�YdUe}KPWN�� � +�{m[�IXL`I2PWI [\IDF�k�Ue^dL,R7F¤PlI-Y�JXR\G�I�Y
N\G�F�IXi*^dw�k�UW[�I-Y�^�N�[_R\}�R�JKI-Y�N\FKG�^�NHJXUjT�N_^�YdR�Y�b-^tI-k�N�Y�UlIKF�N\Y�JKIDF�JKN¾Y�NHN\olN_^�[�N�nKF�RH[�IXLcb�N\G�N7F�[\UeR
IKPlk�R\G�UjTVRAp
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